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INSTRUCTION:  

This question paper consists of TWO (2) structured questions. Answer All questions. 

Write your answers in the Alternative Exam answer sheet. 

ARAHAN : 

Kertas soalan ini mengandungi DUA (2) soalan struktur. Jawab Semua soalan. Tulis 

jawapan anda di dalam kertas jawapan Penilaian Alternatif.  

 

 

QUESTION 1 

SOALAN 1 

 

 

a) Express the following functions in a form of differential equation. 

Nyatakan fungsi yang berikut ke bentuk persamaan pembezaan. 

i. 𝑦 = 7𝐴𝑥3                                                                              (4 marks/markah) 

                                                                                                          

ii. 𝑦 = 𝑥2 +
𝐴

𝑥
                                                                             (6 marks/markah) 

 

 

 

 

 

 

b) Solve the differential equations below by using an appropriate method. 

Selesaikan persamaan pembezaan yang berikut dengan menggunakan kaedah 

yang sesuai.                  

                                                                          

i. 
𝑑2𝑦

𝑑𝑥2
− 4𝑦 = 0     

(4 marks/markah) 

ii. 𝑒𝑥 𝑑𝑦

𝑑𝑦
= 4   given 𝑦 = 3 when  𝑥 = 0 

𝑒𝑥 𝑑𝑦

𝑑𝑦
= 4   diberi 𝑦 = 3 apabila  𝑥 = 0 

(5 marks/markah)  

iii. 𝑥
𝑑𝑦

𝑑𝑥
= 4𝑦 + 𝑥5 

                                                                                                       (6 marks/markah) 

 

 
 

CLO1 

C2 

CLO1 

C3 
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QUESTION 2 

SOALAN 2 

 

                                  

 

 

 

SOALAN TAMAT 

a) Convert the following functions into Laplace Transform 

Tukarkan fungsi yang berikut kepada Jelmaan Laplace 

 

i) 𝑓(𝑡) = 5𝑒−2𝑡 + 7 −
3

2
𝑒2𝑡𝑐𝑜𝑠2𝑡    (by using Laplace Transform Table) 

                                                       (menggunakan Jadual Jelmaan Laplace) 

(5 marks/markah) 

 

ii) 𝑓(𝑡) = 𝑡2𝑒−
3

2
𝑡
                                 (by using multiplication with 𝑡𝑛) 

                                                        (menggunakan pendaraban dengan 𝑡𝑛) 

  (5 marks/markah) 

 

b) Use appropriate method to find the Inverse Laplace Transform for the following 

function. 

Gunakan kaedah yang sesuai untuk mendapatkan fungsi Jelmaan Laplace 

Songsang bagi fungsi yang berikut. 

 

𝐹(𝑠) =
1 − 4𝑠

𝑠2 + 16
 

(4 marks/markah) 

 

c) Solve the following differential equation  
𝑑2𝑦

𝑑𝑥2
+ 3

𝑑𝑦

𝑑𝑥
− 4𝑦 = 4 with initial 

condition where 𝑦(0) = 0  and   𝑦′(0) = 2  

Selesaikan persamaan pembezaan  
𝑑2𝑦

𝑑𝑥2 + 3
𝑑𝑦

𝑑𝑥
− 4𝑦 = 4 dengan syarat   𝑦(0) = 0  

dan   𝑦′(0) = 2 

(11 marks/markah) 

CLO1 

C2 

CLO1 

C3 

CLO1 

C3 
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SOLUTION FOR 1st ORDER DIFFERENTIAL EQUATION 

Homogeneous Equation 

vxy     and    
dx

dv
xv

dx

dy
  

 

Linear Factors (Integrating Factors) 

  dxIFQIFy  

Where 
dxP

eIF  

Logarithmic
  

aea ln  
axx ea ln  

c
a

x
a

dx
x

a 
ln  

GENERAL SOLUTION FOR 2nd  ORDER DIFFERENTIAL EQUATION 

Equation of the form        0
2

2

 cy
dx

dy
b

dx

yd
a  

Quadratics Formula 
a

acbb
x

2

42 
  

1. Real & different roots2 xmxm
BeAey 21   

2. Real & equal roots )( BxAey xm   

3. Complex roots )sincos( xBxAey x    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

LAPLACE TRANSFORM 

No. )(tf  )(sF  No. 

 
)(tf  )(sF  

1. a  
s

a
 13. te at sin  

  22




 as
 

2. at  2s

a

 
14. te at cos  

  22




as

as
 

3. nt  1

!
ns

n
 

 

15. 

 

tsinh  
22 



s
 

4. ate  
as 

1
 16. tcosh

 22 s

s

 

5. ate   
as 

1
 17. teat sinh  22)( 



 as
 

6. atte  
 2

1

as 
 18. te at sinh

 22)( 



 as
 

7. 
atn et . , n=1,2,3 

  1

!



n

as

n
 19. te at cosh

 
  22





as

as
 

8.  tft n .
     sF

ds

d
n

n
n

1

 

20. )()( 21 tftf   )()( 21 sFsF   

9. tsin  
22 



s
 21. duuft

o )(  
s

sF )(
 

10. tcos  
22 s

s
 22. )()( atuatf   )(sFe as

 

11. tt sin  
 222

2





s

s
 23. 

First derivative

 t'y,
dt

dy
 

   0yssY   

12. tcost    222

22









s

s

 
24. 

Second derivative

 t''y,
dt

yd
2

2

 
     0'0

2
ysysYs   

 

 



  

 

 

 

INTEGRATION 

1. ∫ 𝑎𝑥𝑛𝑑𝑥 =
𝑎𝑥𝑛+1

𝑛 + 1
+ 𝑐    ; {𝑛 ≠ −1} 2. ∫(𝑎𝑥 + 𝑏)𝑛𝑑𝑥 =

(𝑎𝑥 + 𝑏)𝑛+1

(𝑎)(𝑛 + 1)
+ 𝑐 ; {𝑛 ≠ −1} 

3. ∫ 𝑘  𝑑𝑥 = 𝑘𝑥 + 𝑐, 𝑘 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 4. ∫ 𝑓(𝑥)𝑑𝑥 = 𝐹(𝑏) − 𝐹(𝑎)

𝑏

𝑎

 

5. ∫
1

𝑥
 𝑑𝑥 = ln 𝑥 + 𝑐 6. ∫

1

𝑎𝑥 + 𝑏
 𝑑𝑥 =

1

𝑎
× ln(𝑎𝑥 + 𝑏) + 𝑐 

7. ∫ 𝑒𝑥 𝑑𝑥 =  𝑒𝑥 + 𝑐 8. ∫ 𝑒𝑎𝑥+𝑏 𝑑𝑥 =  
1

𝑎
× 𝑒𝑎𝑥+𝑏 + 𝑐 

9. ∫ sin 𝑥 𝑑𝑥 =  − cos 𝑥 + 𝑐 10. ∫ cos 𝑥 𝑑𝑥 = sin 𝑥 + 𝑐 

11. ∫ 𝑠𝑒𝑐2 𝑥 𝑑𝑥 =  tan 𝑥 + 𝑐 

12. 

∫ sin(𝑎𝑥 + 𝑏) 𝑑𝑥 =  −
1

𝑑
𝑑𝑥

(𝑎𝑥 + 𝑏)
× cos(𝑎𝑥 + 𝑏) + 𝑐 

13. 

∫ cos(𝑎𝑥 + 𝑏) 𝑑𝑥 =  
1

𝑑
𝑑𝑥

(𝑎𝑥 + 𝑏)
× 𝑠𝑖𝑛 (𝑎𝑥 + 𝑏) + 𝑐 

14. 

∫ 𝑠𝑒𝑐2(𝑎𝑥 + 𝑏) 𝑑𝑥 =
1

𝑑
𝑑𝑥

(𝑎𝑥 + 𝑏)
×  tan(𝑎𝑥 + 𝑏) + 𝑐 

DIFFERENTIATION 

1. 
𝑑

𝑑𝑥
(𝑘) = 0, 𝑘 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 2. 

𝑑

𝑑𝑥
(𝑥𝑛) = 𝑛𝑥𝑛−1   [𝑃𝑜𝑤𝑒𝑟 𝑅𝑢𝑙𝑒] 

3. 
𝑑

𝑑𝑥
(𝑎𝑥𝑛) = 𝑎𝑛𝑥𝑛−1 4. 

𝑑

𝑑𝑥
(𝑓(𝑥) ± 𝑔(𝑥)) = 𝑓′(𝑥) ± 𝑔′(𝑥) 

5. 

𝑑

𝑑𝑥
(𝑢𝑣) = 𝑢

𝑑𝑣

𝑑𝑥
+ 𝑣

𝑑𝑢

𝑑𝑥
   [𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑅𝑢𝑙𝑒] 6. 

𝑑

𝑑𝑥
(

𝑢

𝑣
) =

𝑣
𝑑𝑢
𝑑𝑥

− 𝑢
𝑑𝑣
𝑑𝑥

𝑣2
   [𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡 𝑅𝑢𝑙𝑒] 

7. 

𝑑𝑦

𝑑𝑥
=

𝑑𝑢

𝑑𝑥
×

𝑑𝑦

𝑑𝑢
     [𝐶ℎ𝑎𝑖𝑛 𝑅𝑢𝑙𝑒] 8. 

𝑑

𝑑𝑥
(𝑒𝑥) = 𝑒𝑥 

9. 
𝑑

𝑑𝑥
(𝑒𝑎𝑥+𝑏) = 𝑒𝑎𝑥+𝑏 ×

𝑑

𝑑𝑥
(𝑎𝑥 + 𝑏) 10. 

𝑑

𝑑𝑥
(ln 𝑥) =

1

𝑥
 

11. 
𝑑

𝑑𝑥
[ln (𝑎𝑥 + 𝑏)] =

1

𝑎𝑥 + 𝑏
×

𝑑

𝑑𝑥
(𝑎𝑥 + 𝑏) 12. 

𝑑

𝑑𝑥
(sin 𝑥) = cos 𝑥 

13. 𝑑

𝑑𝑥
(cos 𝑥) = − sin 𝑥 

14. 𝑑

𝑑𝑥
(tan 𝑥) = sec2 𝑥 

15. 𝑑

𝑑𝑥
[sin(𝑎𝑥 + 𝑏)] = cos(𝑎𝑥 + 𝑏) ×

𝑑

𝑑𝑥
(𝑎𝑥 + 𝑏) 

16. 𝑑

𝑑𝑥
[cos(𝑎𝑥 + 𝑏)] = − sin(𝑎𝑥 + 𝑏) ×

𝑑

𝑑𝑥
(𝑎𝑥 + 𝑏) 

17. 𝑑

𝑑𝑥
[tan(𝑎𝑥 + 𝑏)] = 𝑠𝑒𝑐2(𝑎𝑥 + 𝑏) ×

𝑑

𝑑𝑥
(𝑎𝑥 + 𝑏) 

18. 𝑑

𝑑𝑥
[sin𝑛 𝑢] = 𝑛 sin𝑛−1 𝑢 × cos 𝑢 ×

𝑑𝑢

𝑑𝑥
 

19. 𝑑

𝑑𝑥
[𝑐𝑜𝑠𝑛 𝑢] = 𝑛 𝑐𝑜𝑠𝑛−1 𝑢 × −sin 𝑢 ×

𝑑𝑢

𝑑𝑥
 

20. 𝑑

𝑑𝑥
[𝑡𝑎𝑛𝑛 𝑢] = 𝑛 𝑡𝑎𝑛𝑛−1 𝑢 × 𝑠𝑒𝑐2 𝑢 ×

𝑑𝑢

𝑑𝑥
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